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ABSTRACT

The controversy regarding using reverse or negatively-worded
survey stems has been around for several decades. The practice
has been used to guard against acquiescent or response set
behaviors. A 20-item, five-point Likert item survey was designed
and the stems and response sets were varied in a 2 by 3 design.
One independent variable was type of items stem: one level had
all direct worded stems and the other had, randomly determined,
half direct and half reverse-worded stems. The other independent
variable was response set type: one level had all response sets
going SD to SA, one had all response sets going SA to SD, and the
third had, randomly determined, half going SD to SA and half
going SD to SA. The surveys were administered to 687 subjects.
The form each subject received was determined randomly.
Responses were scored so that all were in agreement with the
direct or positive form of the item stem. Item means were lower
for the all direct worded surveys compared with the half direct,
half reverse-worded stems. The survey with the all direct stems
and half SD-SA, half SA-SD response sets had the highest item
variance. However, the most important finding was that the
survey with the lowest reliability was the one with half direct
and half-reverse worded stems with half SD-SA and half SA-SD
response sets while the survey with the highest reliability was
the survey with all direct-worded stems with half SD-SA and half
SA-SD response sets. This would indicate that the use of a
combination of all direct-worded stems and half of the response
sets going in one direction and half going in the other direction
may be a better way of guarding against acquiescence and response
set behaviors.
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Reverse or negatively-worded stems have be used extensively
in educational surveys to guard against acquiescent behaviors or
the tendency for respondents to generally agree with survey
statements more than disagree. Also, such item stems are used to
guard against subjects developing a response set where they pay
less attention to the content of the item and provide a response
that relates more to their general feelings about the subject
than the specific content of the item. Reverse-worded items were
used to attempt respondents to attend more to the survey items.
Most of the research on this practice has pointed out problems
with reliability, factor structures, and other statistics.

While there are ample examples of the use of reverse-worded
item stems, no examples were found where response sets were
reversed or where various combinations of reverse worded stems
and reversed response sets were used. This research seeks to
systematically examine effects of stem and item reversals on
commonly used survey statistics of internal consistency
reliability, survey means and survey variances.

Relevant Literature

The controversy associated with the use of direct and
negatively-worded or reverse-worded survey stems has been around
for the past several decades. Reverse-wording items has been
used to guard against respondents providing acquiescent or
response set related responses. Two general types of research
has been conducted. One has looked at effects on typical survey
statistics, primarily reliability and item response distributions
and the other type has looked at factor structure differences.

Chamberlain and Cummings (1984) compared reliabilities for
two forms of a course evaluation instrument. They found
reliability has higher for the instrument when all positively-
worded items were used. Benson (1987) used confirmatory factor
analysis of three forms of the same questionnaire, one where all
items were positively-worded, one where all were negatively-
worded, and one where half were of each type to examine item
bias. She found different response patterns for the three
instruments which would lead to potential bias in score
interpretation.

Barnette (1996) compared distributions of direct-worded and
reverse-worded items on surveys completed by several hundred
students and another one completed by several hundred teachers.
He found that a substantial proportion of respondents in both
cases provided significantly different distributions. On the
student survey, which had 14 reverse-worded items out of 57,
31.3% of the respondents provided different distributions at R <
.05, 17.7% had different distributions at p < .01, and 9.7% had
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different distributions at p < .001. There were lower
proportions for the survey taken by the teachers. At the p < .05
level, 25.8% of the teachers had different distributions, 10.3%
were different at p < .01, and 1.6% were different at p < .001.

Marsh (1986) examined the ability of elementary students to
respond to items with positive and negative orientation. He
found that preadolescent students had difficulty discriminating
between the directionally oriented items and this ability was
correlated with reading level; students with lower reading levels
were less able to respond appropriately to negatively-worded item
stems.

As pointed out by Benson and Hocevar (1985) and Wright and
Masters (1982), the use of mixed items is based on the assumption
that respondents will respond to both types as related to the
same construct. Pilotte and Gable (1990) examined factor
structures of three versions of the same computer anxiety scale:
one with all direct-worded or positively-worded stems, one with
all negatively-worded stems, and one with mixed stems. They
found different factor structures when mixed item stems were used
on a unidimensional scale. Others have found similar results.
Knight, Chisholm, Marsh, and Godfrey (1988) found the positively-
worded items and negatively worded items loaded on different
factors, one for each type.

Methods

A 20-item survey designed by the author for assessing
attitudes toward year-round schooling was used, modified with
different item and response sets. The response set was a five-
point scale of Strongly Disagree (SD), Disagree (D), Neutral (N),
Agree (A), and Strongly Agree (SA). The original version of
this survey had a Cronbach Alpha of .85. There were six versions
of this survey as follows:

Form A:

Form B:

Form C:

Form D:

Form E:

Original survey with no
with response set of SD

Original survey with no
with response set of SA

negatively
on left to

negatively
on left to

worded items
SA on right

worded items
SD on right

Original survey with no negatively worded items
with (randomly determined) half SD-SA and half SA-SD

Half (randomly determined) direct-worded and half
reverse-worded with response set of SD on left to
SA on right

Half (randomly determined) direct-worded and half
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reverse-worded with response set of SA on left to
SD on right

Form F: Half (randomly determined) direct-worded and half
reverse-worded with response set with (randomly
determined) half SD-SA and half SA-SD

This results in a two-by-three factorial design as follows:

Response-4
1Stem SD to SA SA to SD

Half SD to SA
Half SA to SD

All Direct-
worded Form A Form B Form C

Half Direct-
Half Reverse-
worded

Form D Form E Form F

The dependent variables are survey reliability, survey means
and survey variances. Three types of reliability were computed:
Cronbach's Alpha, split-half odd-even, and split-half first half-
second half. The split-half correlations were compared to
determine significant differences using Fisher z tests with
transformed coefficients. Respondent survey means were compared
using factorial analysis of variance. Respondent survey
variances were compared using Bartlett homogeneity of variance
tests. At least forty-five subjects per cell were sought to meet
sample size requirements for the basic two-by-three design
to detect an effect size of 0.75, with m= 0.05, and a power of
0.90.

Collection and Scoring of Data

The six different instruments were randomly mixed in sets of
ten of each type. They were then administered to classes of
undergraduate students, graduate students and inservice teachers
in five different locations. No names or any other identifiers
were used. All instruments were computer-scored using a program
written by the author, and responses were reverse-scored as
needed to have the lowest response (one) being indicative of not
agreeing with the positive or direct state of the item content
and the highest response (five) being indicative of agreeing with
the positive or direct state of the item content. The results
presented below are on the reverse-scored, as needed, responses.

Results

Table 1 presents the means and standard deviations for the
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six instrument configurations. The treatment means were all very
close to the midpoint of the scale which was 3.0. The lowest
mean was 2.957 for the all direct stems-half SD-SA and half SD-SA
response sets treatment and the highest was 3.114 for the half
direct and have reversed stems-all SD-SA response sets. Mean
differences were tested with two-way ANOVA testing for
interaction and main effects. Results for the one-way ANOVA are
presented in Table 2. The interaction effect was not.
significant, F(2, 681)= 1.05, p > .05, nor was the main effect
relating to response set order, F(2, 681)= 0.88, p > .05.
However, there was a significant difference in the means on the
all direct-half direct and half reversed stem variable, F(1,
681)= 5.12, p < .05. The mean for the half direct and have
reversed stems was 3.107 while the mean for the all direct stems
was 3.027.

Table 3 presents the item variances for the six instrument
configurations. Variances were tested for the interaction cells
and for main effects using a series of Bartlett tests. As
reported in Table 4, there was a significant difference for the
six interaction cells, x!(5, N= 687)= 19.08, p < .05. Follow-up
was conducted using three Bartlett tests comparing the all direct
with the half direct-half reversed stems within each response set
variable. As indicated in Table 5, only one contrast was
significant and that was within the half SD-SA and half SA-SD
response sets, x!(1, N= 229)= 13.313, p < .05. The variance for
the all direct item stems configuration was higher (0.3186) than
for the half direct-half reversed item stems configuration
(0.1600)

Reliability coefficients were computed for all instrument
configurations and are reported in Table 6. Three coefficients
were computed: Cronbach's Alpha internal consistency and two
split-half coefficients, one correlating total scores on the odd
and even numbered items and the other correlating total scores of
the first ten items and the second ten items. The split-half
coefficients incorporated a Spearman-Brown correction to double
the length to twenty items, the number used for the Cronbach
Alpha coefficient.

The range of Alpha coefficients was from .6525 in the half
direct, half reversed stem condition with half SD-SA, half SA-SD
response set condition to .8569 in the all direct stem condition
with half SD-SA, half SA-SD response set condition. In every
case the Cronbach Alpha was higher for the all direct stem
condition than the half direct, half reversed stem condition.
All of the Alpha's were above .80 for the all direct stem
conditions and lower than .73 for the half direct-half reverse-
worded stems. The range of odd-even split-half coefficients was
from .7666 to .8906 and the range for first half-second-half
split-half coefficients was .6742 to .8310. Of these reliability
coefficients, the odd-even split-half had less variability among
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the six treatment conditions.

Since the split-half coefficients are based on Pearson's
product-moment correlation, comparisons are made using z tests of
Fisher-transformed coefficients. Table 7 presents results of the
z tests for the odd-even correlations. For the total all direct
stems compared with the total half direct-half reverse worded
stems, there was a significant difference (z= 2.890, p < .05)
with the all direct having a higher odd-even reliability (.8766)
than the half direct-half reversed (.8142). There was a
significant difference between these two levels of item stem type
for the all SD-SA response set (z= 2.124, p < .05), where the
odd-even reliability was higher for the all direct stems (.8605)
compared with the half direct-half reversed (.7666). In
addition, there was a significant difference between these two
levels of item stem type for the half SD-SA and half SA-SD
response sets (z= 2.144, p < .05) where the odd-even reliability
was higher for the all direct stems (.8906) compared with the
half direct-half reversed (.8135).

Table 8 presents results of the z tests for the first half-
second half correlations. For the total all direct stems
compared with the total half direct-half reverse worded stems,
there was a significant difference (z= 2.092, p < .05) with the
all direct having a reliability (.7898) than the half direct-half
reversed (.7214). The only significant difference between these
two levels of item stem type within the response set type was for
the half SD-SA and half SA-SD response sets (z= 2.781, p < .05)
where the reliability was higher for the all direct stems (.8310)
compared with the half direct-half reversed (.6742).

Significance tests comparing Cronbach Alpha coefficients
will be conducted after programs have been developed by the
author on procedures presented by Feldt, Woodruff, and Salih
(1987).

Conclusions

There was evidence that commonly used survey statistics were
affected by the various treatment conditions. There were
differences in condition means and condition variances. These
would affect score interpretability. There were also
differences in reliability coefficients. Cronbach Alpha values
varied considerably, as did half-half split-half coefficients.
There was less variability in the odd-even split-half
coefficients. This would likely be a function of difficulty in
dealing with the item stem or response set reversals being
distributed about evenly for the odd and even-numbered items.

The most important finding in this research relates to the
use of mixed response sets rather than mixed item stems. The
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summary statistics were actually higher for the condition where
all direct-worded item stems were used in combination with half
of the response sets going from SD to SA and the other half going
from SA to SD. This condition had the highest level of
reliability and also higher item variance. This would seem to
indicate that this condition was reliable and provided for higher
discrimination of responses on the scale. Thus, reversing
response sets seems to be a much better alternative than
reversing item stems to reduce acquiescence or response set
behaviors.
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